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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a sulfonated fluorine- 
containing polymer having controlled amount of introduced sulfonic 
acid group and exhibiting excellent properties even at a high 
temperature in the case of using as a material for a polymer 
electrolyte membrane. 

SOLUTION: The sulfonated fluorine-containing polymer contains a 
repeating unit expressed by formula (6). The sulfonated fluorine- 
containing polymer preferably has a logarithmic viscosity of >0.1. 
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-23, 2 6 — 29) \ nk+rk^5 (k=ll x 1 
4, 17) , nk+rk^3 (k= 2 4, 2 5) -e&Sifc 

[00 73] -rt£t>t, s Rnmwmizt** x/m^wt 

ftl-6W^n^^S N ^Ml-6(^) 

[0074] *^?qo^/^wb7 y^te^s 

aa«±o»i&d»e>*sa: (D -c^^^iii^ 

[0 0 7 5 ] *JBHO^Wyft7yJ|$tl* 
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[0 0 7 6 ] ^IT, *»Wro^^*yft7s/*#|ri 
**tt, 2, 0 0 0H2OO, 00 0 

^itfc6^tW^U\ ^^f^2, 00 

fc*3fc^«rtlJ&S*>?K S 3 ?*^*** 2 0 0, 0 0 0 
*r«*.S»#te:M\ UToJpx*sH* 
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[0 0 7 7] Sfcfc: % *»MO^/U*^b7y*^#» 

**fc*jv^r, * (i) -ea*>s^«5ifc3SLiWKri, t 

IB^S; (3) -e*S*t5lftigL*tt-C*)S^i3ftS»*L 

[0 0 7 8] 
[ft 1 9 ] 



<3) 



[0 0 7 9] ^--C, «; (3) fcfcV^ m, m' ttff. 

tt0-4<D«»Tfc»3, m + m' 1 - 8 0>S»-C*>S 
i^S^fcSo Rltt (2 a) ~ (2 j) 0>V*iVb 

[0 0 8 0] -ftet>h, 20 
S-frffrfcJo^T, a: (1) -Tf*t>4ixs»«Lmffi^ 



[0 0 8 1 ] $/c. 5S (1) ^b$jh,*j|«gUtiffi 
fi, TiB<7>5£ (4) "C*$ix5»3gb*ffi-efe^r.i:ds 

[0 0 8 2] 
lit 2 0] 



C4) 



[0 0 8 3 ] (it (4) fc*JWC, m, m' fi^ 

9 <7>:7 vmm*<Dm&%t&&t> U m, m' Mt£fc 
K 4 Rl^(2a) - (2 j) OV^jxd»-C* 

(1) "C^$tt5i»jgU^ffifi. S; 
(4) ^SttS«t5J-»5SU*{fcfe^?) Sflo^y* 
WWSiiWtU^ it (1) -C^^^^i^i^ 



jo 



[0084] ^ir, *^8^^>^/u*wb7y*$^rs: 

^ LV>. 
[0 0 8 5] 
[ft 2 1 ] 



C5) 

[0 0 8 6] it (4) fc*3^T, RHit (2 

a) - (2 j) <DV^tbd>-C^^tb5ji5£^ffi-efo^o 

[0087] a (1) -e*toSix<5i»5SLm 

it (5) -e**ix5#fiott«lJ:7y3lfiiK^t^r 

ts:i^»4u\ a: (1) t^b^^Miifi 

[0 0 8 8] *^^lD^;^yft7 5/Sttl^ 50 



fcK&v^ a: (2 a) - (2 j) ov>-f^"e^$n 
[0089] i-*fc>*>, R<D%mmm\zte y x/ufr^m 
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[0 0 9 0 ] -t LT S *»W©^^*Wb7y»^*« 
-g^tC&^T, 5£ (2 a) - (2 j ) mvFHavTWS 
frfcflS-S^fc-efcSR^tev^ ni — n29teO~2<7} 
WkX$>*)^ m+n2, n3-hn4, ns + ne, n? + 
ns, n9 + nio, nu + nis + nu + nn, ni8-hni9 
+ n20 + 1121 , n22 + n234-n24 + n25, n26 + n27 + 
nz8+n29fi2Tfe^ nii+ni2 + ni3fil *&tt2 

[0 0 9 1 ] i-Kfrt>, * (2 a) - (2 j ) ©v^fft 70 

[0092] ^oj:^:, m>A£tiz>x/\sft>mm<D%t 

[0 0 9 3] tit, *38flO^;U*^b7^»$tl 
^ft^^T, St (2 a) - (2 j ) Jx*>-?79*3 
*tSfe-fr*flrT*>SR{C*5V^rtt, ni-nii, nu, 20 
ni7 — ni9, n22, n23, n26, n 27 fi 1 19 N 
ni2, nn, nis, me, 1120, n2i, ri24, n25, n 
28, n29iiO"C*>jxtf)fc*5-JH(7>^ijff*LV^ 

[0 0 9 4] 1-fc;b*,, S (2a) - (2j) <DV^Ttb 

[0 0 9 5] ^COJ: 9 ^^^V^^^r#^C0Slj^(7) 

1 ■fo, ^»l«ifefctt2fi*A;*ih,3 J: 

I»t»l:ff4L<fVN5:ti5J-c#5 0 
[0 0 9 6] -t IT N WPJ^^^yf^^/^tl 
#*^*5^T. Rtext (2 f ) . (2 g) , (2h) , 
(2 i) , (2 j) -C^^^^jjg^ttCQ^^^— H$ 

[oo9 7] :©j:5^ R#^«r«tti-*#«aia 

[0 0 9 8] £<blc, *»Ho^^^ts7^*$*fi 
#flc*c*jvxr, £ (l) -C«fcSJx6*igu|ltttt, T 
1E05£ (6) 

[0099] ~ 
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Ut2 2] 




(6) 

[oioo] -j-***,, S; (i) T**>$jx^j»su*L 
tt©«Jt*J:V^^*>WtoWAS*tSffiBWt, 

[oioi] a (i) -e*t>**bs»igu 

*ffi^«3S^J:^^^^KSoWA$n5ffiia^«F* 
Sixths - ^Jc t> . ttS^***-t-«ftjHH|ft 

[0 10 2] ^fe, *8Ho^;^yft7y«t*l* 
* (1) "C*fc>$^Si»3gL*ffi2:ffii<?3jftigL* 
&-C»J*$ix#5^, (i) t?*^*nsj» 

3gL^^<7)9^ N 5 0-10 0^;u%(7)^ilc$>5r t 
*«#*L<. 7 o-i o 0*/u%o|KHlc:*>^tfSfe»c 

[0 10 3] (i) T»fcS*tS»i8L*ifto^u* 

5C (1) "C«*>^tt6»t)3gL*ffii:S: (7) 

[0 10 4] <$^^©i/7/SS:^^Wyft7y 

^*rfi^>^7 v c, Tts^^: (7) 

[0105] 
Ut2 3] 

(SO3H) fbo 




[0106] a (7) ic*sv*t, P fi^#^n 

[0107] -*-*;b*> % a; (7) •eib^^sill* 
[0 10 8] W4P>, p^ot'fc^J:, l^Ot^ 



-12- 



23 

[0 10 9] Rtext (2 a) - (2 j ) (D^ftl 

^"e^S^Stt-fr^lffl-CfcS, fit, SC (2 a) ~ 
(2 j) wrjnfr&XX&: (7) fc*5^T, ni-n 

ni-n30liO-2^tft-Cfc^ ni + n2-fn30, na 
+ n4 + n30, n5 + n6 + n3o, n7 + ns-fn30, n9 + 
nio + nao, til-6 0SE«"Cfc?), nii + ni2 + ni3 
+ n30lil-8<7)8StfcD, ni4 + ni5 + ni6+ni7 
+ n30, ni8 + ni9 + n20+n2i+n30, n22 + n23 + 
n24 + n25-fn30, n26+ n 27 + n28 + n 29 + n 30 1 

[0 110] i-ft*>fe, «; (7) "C^iDS^SHigL*. 

*^RS#*A$jh/CV^.&S#fc»K £bf£ % 

» i *> (ox/is* >mm<Dmxm* 2 ^rfc * 

[0111] fclffcfc, A (7) -e»*>SH6*iRL* 

[0 112] 1 ggfcfc K> 3MU±(D^^ 

[0113]* L"Cx a (2b) - (2j) OV^*td» 
l-*5tt£Zi~~Z29*3J:tfr 1- r29^BBL-Ctt, F|tj3$<Z> 

[0 114] *»W^^;u*yft7yS$tl 
**b* % 5t (7) ■C*feSn5*5BLmffi 

«*»±©*iia>fcfc*5t (7) ra^$ixsj»5gLm 

[0115] ££-c, *38fl©i/7ySS:tt5^;u* 

[0 116] its *»«oi/7;Sttt5^^* 
Wb7 r»*«**frft:Ht % 2 f 0 0 0 

<b 2 0 0, 0 0 0<Offiil:fc§: LV\ 
^**$2, ooo*»(Oi*i:ii x K£?-WMrf*14 

#200, ooo«r«*.s»*^ri, Ka?m«fit&» 

[0 117] W^V7;S^tt^/u*^ 



#P 2003-147075 

fc7y*£**#«:fc*5Vvt:, * (7) T^ib^ixS^ 
SU^fM, TlE^sC (8) ■e*$^Sj»3SL*Lffi-Cfc 

[0 118] 
[ft 2 4] 

(S0 3 H) 03, 




" %C4 — 

[0 119] £ (8) |C*5V*T. RttSC (2 

a) - (2 j) ov^-ftu^-e^$ix-5ilS-&*ffi^feSo 

^LT, ^ (2a) - (2j) *5±tJ«; (8) |Z*5l^ 

ni — n29, n3itt3?#»£«*>7tDO^^^gfcS 
^BfiSfeSr^feL,, ni-n29, n 31 Mt 0 ~ 2 ©i^T 
fctk m+n2 + n3i, n3 + n4 + n3i f ns + ne + n 
20 31, n7 + n8+n3i, n9 + nio + n3i, 1 ~ 6 

SrCfcB* nii + ni2 + ni3 + n3ittl ~8<P»»-Cfc 
•9. ni4+ni5 + ni6 + nn + n3i, ni8+ni9 + n2o 
+ n2i + n3i, n22 + n23 + n24+n25 + n3i, n26 + 
n27 + n28 + n29 + n3ifil ~1 0<D^^-C£>5 o 

[0120] i-*;bt> % a (7) -e^4b$n^»5SL¥ 
ttttu (8) ^^ixSWSotea^^^sifJW^Sr^r 
i-5itd$»*Lvx 0 s£ (7) T?*t>S*vS*j8L*ffi 
^c:©J:?*«lit«:#i-$i Victor, f^^^w 

J0 [0121] ^<Z>Sl§\ 5t (8) -?*b£;h,S* 

l &&>ti 9 ^Kgosg AJ&fi 2 lHJ^ft 

[0 12 2] ft-tifftt,, S: (8) "C*fc>*ix5jft5gL* 

1-1129, n3i ^0"C*>5»-frfl % +»<Ct©^ftye 

[0123] *fc, 3r*«flt 1 fltfcfe 9 3fi£jU:<D;*/U 
40 *>»SS:*AUfc»^ 1*^*5*, ni — n29, n3i# 

[0124] * UT, ^ (2a) - (2 j) (D^Ttlfr 
fc*5t*SZi~Z29*5.fctf r l-r 29^811 Itft ftuizSO 

[0 12 5] ^^id, *8M(0^;l/*>ft7y*ttl 
a; (1) -C^^^H5^^iIL^te2: x ^ 

(7) x&frztizj&v&LmtiLkz^m-tzm&ftv 

[0126] *«WO^#Wb7y»tt 
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[0 12 7] LTs *»flOV7ySfc#tS^^* 
^ 2 0 0, 0 0 0<7>«SHICfc5Ct^»* UV> 0 »5p*& 

# 2 0 0, 0 0 0«r«*.5»*fctt, H5^^|«?Stt^f 
[0 12 8] Sfefc, *«BO^^#yft7y«4tl 

[0129] ^feoffrfrtttt, -m£fcteXS£U:£ 

[0 13 0] ±IBO^^fcVNT, *»WO^/U*^{b J0 

7y**#a**te*5v^-c, a (i) "C^fc>$^<5*9 
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5 0^1 OO^OlSIIIfcSi i^fiit< s 
7 0-10 0^/u%oiSH^feix«$e>f^*U\ 
[0131] *Mfftt> % 5C (l) ■C**>*Jxs»9-jSb 
¥te£it (7) ^«t>SixS«k?>iSLm<flcio*^ftfl3 

So 

[0132] <*ftmz-tert%*>\sifr>4k'7ym^m 

<&ft<D®mJjm>&, (l) T«t>Stb«MSbi|MK«r« 
#1-5, *?8fl©^;u*yft7 y^tl-frfttt, TIB 
(9) ^**?S^SMfc3gU*ffife^*i-57y** 



[0133] 
Hb2 5] 




(0) 



[0134] C^T\ St (9) fcl*3Vvt\ m, m' fl^ 

H0 — 4OBE»-Cfe0. m + m' fit 1 ~ 8 

0««r/U#/H6*fcttJR*IR^.» l ~ 6 (D«7/^ 
**vu£S:*U q, q' liffRife/c^X, X' 
oKffi»2r«;bU q, q' }i0-4Ol|tfc5 o $ 
b\Z^ R' teTfEtf>5£ (10 a) — (1 0 j ) Ol>Tft 

[0 13 5] 
[^2 6] 
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27 

(10a) (10g) 
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(10 b) 



CH; 

*1 ' W 




( 1 0 o) 



(1 O d) 



(1 O e) 



(1 O f ) 



^2 




[0136] C wT\ S(10a) - (10j) <ZH^ 
*UjW£*3V^ Zi-Zzste, «*HS^« 1 — 6 Ofift 

*>U n-r29ttO~5(?5«E»-e*)9, rk^3 (k = 
2 4, 2 5), rk^4 (k=l-10, 12-13, 
15-16, 18-2 3, 2 6-2 9) s rk^5 (k 

= 11, 14. 17) -C£>£ 0 

[oi37] a o) r^t?^^^>^igb¥& 

/c&lcte, * (9) •C^S^S^ySttl-frfti^u 

[0 13 8] * (7) -C*fr£jh,*»2gL*ti:& 

##»*<*MU TlS<7}* (i i) t^^Wv'T/S!: 

[0139] 
Ifk2 7] 



30 




• - • (11) 



0-R--C 



[oi4o]::^*(n) fcasv^> P te^#i£ 

2-e&>£ 0 R' ft* (1 0 a) — (1 0 j ) (Dl^-fih^ 

[0141]* (7) -C^feStbSiftjg bW-ffiSr^l- 

40 iHfctt, fc£x.tf, 314 911115^^^^11$ 
P. 2 3 1 (2 0 0 0) *CI^^h5^J:^^t 

[0 14 2] -f&fc>*> x *»MO^;u^yft7yJf$|T 

fi-^flc (vr/S«r*t5^/^^k;7 

£^ti\ Jt^Tl^i:) tt, * (9) feJ:l^/*fe*i* (i 

i) ^&frzthzmwi'm{iL&mi-z>m'fr# (&t, m 
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iifcS^ fc fc-?££ 0 
[0 14 3] *»M07;u*yft7y*$#i 

tt, w^BEffsnsto-ettftv^, fciittf, attest 

■<MS*«Mt (fc£;ttf. Solid State Ionics, 106, P. 219 
(1998) fC^^R) % ?uumm (tLtTLtt. J.Polym.Sc 
i..Polym.Chera..22.P.295(1984)I^M^) % iSkiMOlM 
ffc J.Polym.ScL.Polym. Chem. , 22. P. 721 (19 

84) % J. Pol ym. Sci. , Pol ym. Chem. \ 23, P. 1 231 (1 985) 4 if 

«F*2 8 8 4 1 8 9»4&*fcE*©;*7U#:^fcJH % -j-fc 
fefe. 1, 3, 5 - h y ^A-'O-tfV- 2-*/U* V 
K> 1. 3, 5 - h ]) ^^vu^v-fefv- 2, 

1, 2, 4- b y ^^/L^O-^>-5-^7UtK 
>-g£, 1, 2, 4- h y 
& 1, 2, 3-hy^f;^yf 
& 1, 2, 3, 4-fh7^f;^yfy- 5 -^u 

1, 2, 3, 5 —7- Y 7* fvu^^-tf 4 - 
^vU/^Vg^ 1, 2, 4, 5 — 7" h 7* s f-/l"<>"& is — 
3 -*/U/fc:/g£ x i, 2, 4, 5-f h7>f/^>f 
>--3, 6-v^/U*V$L 1, 2, 3, 4, 

ft^A^oii ^-e-x/isfr^m, i, 3, 5-hy 

^/U'O'-tf 2 -^/U*^, 1 -^^ /L ,_ 3> 5 

^Vt^^if — 2 -*A-*:/g£ x 1 -ol^/U- 
3, 5 —is* 4 -^/UtJn>-^ x l-3i^- 

^-3, 4 -v^^/U-^-tf >--6 -^A^^-g^ l- 

2, 5 -v^ 3 

1, 2, 3, 4 -7* h 7iWyf ix- 5 -^^/jx^ 
g£> 1, 2, 4, h7Xf;l//<yf^- 

1, 2, 3, 4, 5 -^O-^zc^/u^^i^^- 
6-*/U*>-g£ N 1, 3, 5- hy-r y^nfcVi^v-i? 

2-*,u*>^ x l-^ntVu-3, 5-v^^/u 
"O-fcf ^ - 4 - J* A.* i/fcfc if %m ^ 6 - £ fc 

[0 14 5] _b|SO^/U^>'-fb#JO + "efc x yWU'jfcV'K 

^ i, 3, 5 - b y * ^/u^^if 2 - 

i, 2, 4, 5-rh7>f;^^y- 
3-^/utJn>^ x 1, 2, 3, 5-rh7^fMyf 
4 -*/u*>-^ x 1, 2, 3, 4, 5-^>-*^^ 

S^tcJi, 1, 3, 5 - h y ^n^v-fc? 2 
*^Bto**fc#£ Lv\ 

[oi4 6] *»wo^yu*wb7 5/*-g-^ra 

*fLT. wiXfeO^^^bSItt, 3 0 — 5 0, 0 0 0 
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K*»OttH"«IDx.SCi36Sff*L<, 5 0-10, 0 
[0 14 7] Xyu*WbJBOJ8JD*^3 0Sffi»*«<D 

19, ^/M* Wbffl^SAlJk^ 5 o, 0 0 ORifflSriB^. 

[0 14 8] £fc x *l6M©^;u^ Wb7 y 
iO BS**uSfc©-ett4<. 7yS§tl^j:^;i, 

1, 2-v^nn^>- x hJ)^DDx^y v f 
nuaL^>> x h^nnif 7 Y 7 xn pxf u 

>\ 4^0/Nny^bJ!B/»K^b7K*a. ^do^ 

Wb-frftS* h y ^ ^/u-^v-tf ^ x h y :/?vt^Oif 

[0 14 9] ^ixfeo»»j± % -«*fctt-«fiUb*r» 

Z>t>K S&ftYtLXA'fr^jcMl 0 0lf^{c^Ul 0 0 
-2, OOOK*«<D«SH^*>Sit3&5»*UV^ 

50 [0150] ftsyofttf 1 0 osrjHfB*»oti-frfctt, 
*-4^/u^WbSl£*«*50^Hlti:4S«rpjd5& 

[0151] ^blc N **8Wo^^*Wb7s/*^#a 

^0 [0 15 2] jKy — (D^/u^^YbSJStt, — 

^to b^^L. ^^P^(C^5VNTti. (10 a) — (10 
j) <£>v>*f to^^SR' 94je^*flrSr#f 
3*; (9) isj:tra; (1 1) "C*^$nsj»igu*flr 

t**ttfflitrfeofc^/u*wbftffifej:t)5^/u7jN^b* 
o«i]»ASpriB^4ofefco"Cfcs 0 

50 IMt«r»Ai-5fctt. * (9) *5<tt>V^fcliSC (1 
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i) t?»*>sna»iSLi|iffi**i-si[#ffoj:5*i» 

^OsKy^-flligSrigRi-S^S^fe^^ «; (9) *3«t 
(11) ^D^L*te:^{c^^i^5R , fc 
LT, iC(lOa) - (lOj) (DVN-f 

[0 154] Z.(Dt%, R' *T^tf»3S U*.ffi*>fc 9 J| 
Kttte 1 fi£X_bo^/U3jx^KaSr*A1--5 J: 5 

ss^^m*f«Mt Ltfflv^Bo#tt 

[0 15 5] TR l ^tf«feiSL¥ffifofct)* 

jLfc»s\ r' &&ttmT&Lmmz¥-*%isX imsk±<D 

[0 15 6] TR' Sr^tf«5SL*fflrfcfc?)|8 

R' ^ti k ^igb^{c2jg(^^yu^^^^^A^n 

*#WASiV l^^iltlfci^ R' 

[0 15 7] tLT, #W»lSl£*3^-C, ^agL^fifo 

[0 15 8] *|g0^(D^;^yft:7 5/||§tl^# 
^y^*S^«5:^^7U7js^r^BSI-, R' 

£ £ « Ai" £ «fc o \z * sis* >fc(D$*ft £ fflffllr 5 1z #> I ^ 
^ SMS- 2 0-15 OtO^i, SW^O. 1 
-1 o 0^MottHT^/u*^bSlS^fT*5^S36 s & 

[oi5 9] Rjcta**- 2 ot*«m * 
wkRjcoRi6iSft^a< ^ io % fcf&umtf 1 5 0 

[oieo] *«n«)x^xft7 y»«m#»ft 
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m Ai- 6 J: 9 * yu* wbo*# 5 fc a fc wt % 
R/S^S- 20-12 O'CwfiSH* RJSfl$Ho. 1-1 
0 0«FBBo«SH-c^/u*^bSJ£4:tT* 5 

[0161] ^c-c\ E^a*^- 2 o < c*s»-ett, * 

^*^bSJSoK«?jeac^3i<, 

[0 16 2] £fc s *«M^^^*^b7y3(f$^r«-fr 

tt^^*ffl«lT-e^/u*WbS:fT3fc5 - Lv\> 
»fe^S***3ft«>Mb*flsi-6ii*rWihi-6fcAT*) 

[0163] Cw-e N *isw©^;u*wk7y*$ti 

tt, (9) *5J:tf/*fcwt* (11) -CZtfristizm 
Mi^mi^t Lt, i(10a) ^ (lOj) <ov>-F*ia> 

«*©3?»at##«Ei-a, (lOf), (lOg), 

doh), doi) , (1 0 j) (Dsmtvttzm 

[0 16 4] ^ (1) x^^ix^>^^>\t^ 

30 *—/\'Mm&&^*rS'?-\Cttl>X. ±«S07y#tt 

#M 2001-491 1 O^mfC^^^tVTVN-Sfi^ 
Jt£i:lRl«^a'frSJi&S:fT*5xaSrfir. (9) 

^^^*>BM6*ri»Ai-S#SSfe«r«v^-rij J:v\ 

[0165] r. «1T\ ^12 0 0 1 -4 9 1 1 O^IBtC 

(12) -C^SfbSfb-frftSr, ISM^io^TT 
^ ; t^M4 3 {c^v>T, a; (8) ^R' *-^tr^— /u 
iil^o^t y 1 i ^ Wt ^ i J: o t , 5£ 
(1) -e^SixS^^Wb^yW^a-frfrtr^R 

[0 16 6] 
[ft 2 8 ] 



SO 
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33 




<1 2) 



[0 16 7] UX?, 5£ (1 2) fc*51^T, m, m' » 

x, x* tt^oyy^ io 

= U Q, q' li»tt«*>fc!)©X, 

X' o|Effi«fe&«;bU q, q' teo-4fl)g»-e& 

[0168] -tewfi^Rjetc^Ttt, RJE 

«afili2 0-l 5 0t^fe5^feU, 5 0-12 0 

#fctti8fTLft<ft?K EJSt&Ktfl SOtfcfc*.* 
£ . y/Wb^»»J-C^ ft < ft £ i: v v§ ffljgdSfcSo 
[0 16 9] ±Bom*RJC^*3VN-Ctt, 5fc 

(9) *<dr' fc^trt**— A4***rJ*o* /^-^ 

[0170] JiiBom^ak^v^te, 

i£-C£>£o-C\ M#B»oKx/u*^|fcEJl:ttd>ft 9*3$ 30 

[0 17 1] ft*5, ±IBto^yu*^bKlS*5J:^/*fe 
fiS-^SJS tc J: t) n b W co * >^ 7 y * $ 

[0 17 2] ^^m<D^;^>itr7 ^m^m 

L*:&lc x *SJ:9lt*^Wftifo*a:fcJ:!9a:JBS 

[oi7 3]*fc, mm$tftk*<Dx/i<fc>ikm<Dfr'eB. so 
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[0174] <*«n^»JBtttttt>*«m»^ *^b^ 

[0175] *»w^»flB«a^«j*i. 
* ^ * ^^m^#~ficQ<^ e> ft * mmmtft 

#ttSr^L<ffi:TUftv^H"e, «agtf>Sft Sftl<z>ffi3I 
tf>»HB«:$# It J: v\, 
[0176] rco^ N *»M<o»jiB«aa;tetria-fr$tb» 
ztiKDwrnt ttit •ncpRjtsttsfco-ettftv^, 
Jr^Jtbr^, #y^^u->- (pe) . ^yyot'i/ 
> (pp) x #y*^u>- (ps) , ^y^f-w^^ 
yw-h (PMMA) , AB swuB^it^Aswreftir 
^slew/ib^ a^yr-tr^-h (pom) , #y#-7j< 

h (PC) , TKy K (PA : t^fny) N #y 

^^-u^-ru^^u— h (pet) fc<tt^3Ky^u^ 

fU7^U^-h (PBT) i^xy^ry 

Z*?-?*^ &l) y zc=.\^^^)V7 4 K (PPS) , * 

y^— tvp^/u*^ (pes) % ^y^rhy (pk) % 
sKy-T^K (PI) , #y i/^ n^^Vi/^ 

^u^^u-h (pct) „ xvtvi — h (par) 
dsJi^affiftsKy-^— (lcp) ft^o|»nrai'tt#/iB 

*\ ^sK^r^WHB, 7a/-7U»|B, /#7^M^ 

^OjRWWbttMIBft if <b*bS e 
[0 17 7] ^l^oMB^ifetc:, ■frmWcD^j^i' 

VX. ifi*S»|:#l"C5 0-1 0 0M%T*5:i: 
a*#*L<, 7 0-1 0 0»1%-Cfc*i«*fcl:#i L 

[0 17 8] #*IS©^;u$ y *t tl^ftOE 
H* s 5 0Ri%*»©i*|:|j: x fi#ft>r^-^fi»tt 

[0179] ft*3. *&w<Dffimf&&maL &m\zj& 

CX. fci*.tf, »^bl»Jh»J. m^Js 

mm. mmm. »»so, s^^Jh^j. ftif^«-a*jDa 

*3SW^a*^«ft*)ftv^Hrt-C^Pi-?)^i^ 
[0 18 0] **WW^^*^b7 y*$tl***$ 
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[0181] <*3SM^i9i^ J F : «»»R>**iKoK4J» 

[oi8 2] ^nnoiK^«)mjK». *kw<dx>u 

l£»ffi* tt Wf » L/c * i^t: 7 * *^^Tfi-fr 

#U ^U-hifc, DyKt 

[0 18 3] *»WoM»^m<|pKiKo«^^fflVNS* 

[oi8 4] zfrh^mmte, wffi/«c«sH"ea»sra-fr 

^«»KK^?ett^(g:Ti-5«rfi]dS&9. 5 0 

[0 18 5] Sfc, **Moffi^««pKKoa:^jfe 

[0 18 6] *»MO»«g*a^ttSr»^*fc f i 
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[oi8 7] *&W(Dm&*mMwm$:f&mi-z>izn, 

[0 18 8] ftijfe-cii 
[0189] * LT> *»Mo»Hgj|ftdc:ttSr***fefi 

2^ -i5 o < c^>«siaic$>s««g"e^-y^ hnct^ 

[0 19 0] ^%no»JIBttAlii«:««^A:tt5>ft-rs 

3fc<Z>"ett:fcV^ 1 0-1 0 0 0 MraiD^It?fe5: 
4a$#F£L< x 5 0 — 5 0 0 ym©i5it^li$t)|: 
LV\, i 0 /im*S»0»^f±JKi: LTWB 

ifl &«-Cfc< *S«fajj&s*>!K 1 0 0 0 /imSr«x. 

[0191] **W©»llBJ8a«;«i^*»*fctt^ 

[0 19 2] «»9!ottSttdt4li«r«ft*^a^K1-5 
*«to»*a[*i-*t>*>#IIB*a 
fife*«>»@aflf SrSMI-j- 5 i 4 9 *9— 4KiHHt# 

[0 19 3] *:|§0^(7?S5^S«®Mf±. iwicjccr 
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OMmO«ll:^tf$t,lC»4L< % 5-20/imO 

[0194] r.;iT\ mm& 5 m mmmnm&ia^ 

WP3ft*2 0 0/im«rtt*.6i, iKftTOMt 

[oi9 5] *afloii^?«ftjmtt* 

[0 1 9 6] *«W^iB5^«#jfBlt^ 7/u 

ft^WWKIKtt^DXttlcflEttrv^S 
[0197] $ fete, *H^oB»^i8fji}i m 

[0 19 8] *Q*lT x s 0 

[0199] 

[0 2 0 0] <^Jfi«|l >£-?\ #H2 0 0 1 -4 9 1 
1 O^*fclB*0>*ifcfc:i|S&T4 1 4* -tf* (2, 
3, 4, 5, 6-^>^7;UtD^yy^;w) ^7 x r; 
^-'TA' (BPDE) Sr*fliUfc. 

[0201] h^^mn,itvM^bnmSi 

AO (HF, T/UKy y^-ttjSI) 1. 25 g 

(3. 5 7mmoll:«S) t, m®L*VV*U0. 57 
g (4. HmmolCSS) t , N, N-^^f-;U7 
"fe h 7 ^ K (DMA c ) 13ml^ h;Uxy 10in l 

mnm# ± tf&x«tte* zmztn oomi 
[o 2 o 2] m^x, io»**«ri eoticUHfcu 

IC, BPDE 2. 0 g (3. 5 8 mm o 1 fclfBMS) SrCL 
<0jM»te«jPU 0X^2 lB*IB*fr*fTfco 
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[0 2 0 3] fi^Rltft, £J&F&£#£P Lt, ^COjg^ 
[ 0 2 0 4 ] -bK*>-ig<O»ff<0lR*B:, 9 3%tfc 

#fe^fca-frfto^7^e»ffl*tt 2 4 3 

^ »**S*tt0. 5 3dl/gtfeo/: 0 wCOM^ft: 
^l'H-NMR, 1 3C-NMR<Z)ft- M2I*3J:U*K 

70 SrHl*5J:^|2|2lc^i- 0 m l & J: um 2 <D±U\z& $ 

[ 0 2 0 5 ] &t£ x - (Dfi^flc 2 0 0 m g 2 0 

ml iit«c3 0t:"e2«PB]a»Lfc. ^Lt, sit 

[0 2 0 6] iOSROJR$|jt, 8 9%tfe 

19, S^fcwwbl*#^»»ftiio. si d 

1 /gT^^fc 0 :wl^lH-NMR, 1 3 C - 

m&fcnmte LmtiLnmmsz&m 3 & x 'xtm 4 ic^-f . 

[0 2 0 7] ^Lt, :0^/U^y|bl^2 0 0m g 
aO^^rfT^o^tC^), 0. 10S/cmOfifcflfc 0 

$?>ic x »felxfcitlc:*MEJi«r(E^i-saxtt^^ hfr 
feixtt^ofc. aOx.T, A*Sf^0ftt« T G A — 

5 0 Srffiv>rr/u=f>#ffl^+Tfl-tai£ J ofi ot/5>o 

tt3 l 0 < Ctv>9^«i:^ofc 0 
50 [0 2 0 8 ] <Hffi«|2>*1\ HFO^OC, 2, 
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3, 3, 3 -^^ri^^/U^-u -?us<^ (6FBA, 

7 8 mm o 1 Clfg 
S) £ H F 0 . 62g ( 1 . 77mmol IdfBS) (D» 
**Sr/Bv^j[a*tt x Xttftli fcRI*©*^^ fi*# 

[0 2 0 9 ] -t^fi*, 9 2%tfc 

9, »^>^1^^7^e§fflSH2 0 7C"Cfc 
0, *bftfcS*<*a*t^*ftO. 57dl/g^ 

***«rlH-NMR«r«v\r»«fLfclS*J:5 % iim 
Wbfi*# t^^it ^ttis $ n,fc 0 

[0 2 11] ^cV^Tx »e>*tfc^^*WM*ft:tr«v^ 

m*n, -r*^ewttjHft«rf?3fcofcti^ o. oe 

[0212] <lttt«|l >41\ HFO^DI:6FB 
A*rl. 2g (3. 5 7mmollC«i) £r/BV^£W 

^7^e#iiaiii 7 emt). »e>jxfc«*i*o» 

*tt*fi, 0. 4 9dl/gtfcofc 8 

[0213] ^V>T , HJ£#] 1 fc l^«0*#-e»t>tufc 
***©^^*WbKlC*rtT4ofcfci^ 0 5*5J:^ 

[0 2 14] <X«S«|3>*i-, aWJBJiVf-f-^ 
l*7y:/}H»;fcfc2 5m 1 ^^>^^^n[c s h 
^ vfcgtf Ufe^ffl^fcStt*^ J: t) *i® $ ftfc 9 , 
9-hf* (4-t Kn^>7x^) ^^u^u^ (h 
F, 7;uKy^tt||) 0. 3 9 4 g (1. 12mmo 
Ifcttil) . »y^0. 1 7 1 g (1. 2 4mm 
ollCfiS) s N->f;ue D y K> 2 . Smljo^tf 
h^>2. 5ml *ftiiA/^ 0 

[0 2 15] woa*a*a*ft« T ^ J 3v^-c. 

1 3 0t-C2B»IB*»K*«rm\ HF©*y9Att 
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0 4ml.) ©*#**;h/CV*££ifc»»Lfc||K h/u 

[0 2 16] ttv^r, EJ£ft<Z)&KdS8 OtlciJiLfc 
£-^1^ 4-7x/^-2, 3, 5, 6-7h77 
^D^^h!)^ (PTFBN) 0. 3 0 0 g 

(1. 12mmolC|Ii) «rfiffitt*C*10U 

[0217] -t itx ejs»tsl 

[0 2 18] ^©2:5teUTlH|JRSixfc**fl:«r3 0w 
t/vo l%<Z>»Sld^Si;5l-N, N-^>f^7* 
hTSK (DMA c ) JC»»U 

[0 2 19] ^^ROlR^i, »fc;h,fc 
20 **#0^9^e»ffl*J±2 3 2fefc^ #«kttfttt 
0. 35dl/gtfcofc, -^>m**C01 H-NMR 

[0 2 2 0] H7 0Ji»fcvftix5*aLJ|l|tO*Jt* 
^*aS^*^fcJ;t^fi*SJS^ffiVN^^*(o«it 

J* [0 2 2 1 ] IKJtT, ^Ofi^l g»«ttifei 0m 1 
fc^t^3 0TC-C7l*Wflt#Lfe o Ktt«, 

*WM**o»*tt*tto. 4 o d i /g-e*>ofc. 
^^^5<b^«it^Ei8^^-r 0 

[0 2 2 2 ] H8©J:«fc^*ix-5l»3gU¥<fi:^*itSC 

BEcoNMRco^mJ: 0 . f*^^bfc^/u^^bl[*{*:tt x 
iSj^W 7 a y ^ ^ «t -7 U >ig {^^t Lr ^ 

[0 2 2 3] j^^T. 
50 ^*Wbfi*#£l : l-C«*U Jttfi«lli:K«o* 
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teMfeZftteotztZZ, 0. 0 9S/cm^)f^ 

«M4K»«:fT*ofe £ r. 3 2 8 7 

[0 2 2 4] <3Mfc«4>*1\ BPDE^tb^lC, 
BPDEJc^rOStt#:4 t 2 - h** (2, 3, 4, 5,' 
6 — :^7;^p^y^;i,) ^io%t«^ 

[0 2 2 5 ] ^(Z)^ wOBROiR^fi9 

[0 2 2 6] C^fi^fro 1 H-NMR^-^^ h^^gj 

9 h9M\ mi tmm<DX'<* v*"**—** 
[0227] i fc <fc#-e«. b*tfc« 

H8 6%t?fct). Mttftft^O. 86dl/gO^* 
1 H-NMRt«v^r»Wbfc»**rBB 1 Ofc^ 

[0 2 2 8] «j^r, »fcixfc^/u*Xb*-frffSrfflv^ 
i££#, -Y^eWtt«*tr*T*ofci:ci^ 0. io 

^1-*aoXtt^^ Urbfcfci^ «j«»tt«&-|c=i- 

[0 2 2 9] <»*r»**5JttjettlBIMl>ii-c, HJfe 

TH^Lfc, (i) ttffiftft, (i i) #7*e#fi 
(i i i) NMR^^ h/K 4^©ill3tli, THB 

i —ei i 0{c^-r o 

[0 2 3 0] 3«t«l-4*S 1 tt/*««lfc*J^ 
"C#?>^K»^m**Klco^ritl*L^, (i v) 

-r^>ewtt»3e. (v) aoxte, ( v o mtK& s 
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(v i i) fcJfofflSfcS^ttffffifc^ TIBO 

< SO j&frffi *3 J: tffffij > 

( i ) 

o. 5g/d 1^8Si:45 
«t?l:N->f;ufpy K^WHfcu 3 0tofiail 

*UfcJ»«tt*tt, MSbKft ({In (ta/tb) } 

/eta ttK3»*«o*TfWR, t b 

T»». cfiTKy^-jgfi MMttg/.d 1) ) 
[0 2 3 1 ] ( i i ) ^f^^C»fiftoa« 

(*) BiWmmms dsc-5o^v\ K^iom 
g ^-ov^Tr ^=/>-#H«*#aaitjK 2 -ot/^-easje 

[0 2 3 2] ( i i i ) NMR^^^ hslscomfe 

fl¥ V a r i a n *fcg! s Unity-500 ( 1 H - 
20 NMR, Ot:) fcmem i n i - 2 0 0 (l 

[0233] ( i v ) ^-^ewttoais 

(HS:0. 2mm) £J?L£>T, 8 0t, 9 5%RH 

•L LH-20-01) *^K»«:«#u e^arflo 
30 ^yf-y^^rSOLARTRONthE 1 2 5 0 F 
REQUENCY RESPONSE ANALYSE 
Rt-«fct>8!J£L*: 0 

[0234] au*«>(Rictt, cnoEKfr^bs^rnft 

[0 2 3 5 ] «tt*0H-*3; : IJMI* [S/cm] =1 
/■Hi [cm] xmm [cm] X^^^<&,@2 [Q/ c 
40 m] 

(v) *nxte<£>i¥fa 

&^S^^^2 Ow t%T$>£# — tfls-fyyt 0. 7 

(r) (^^^^fes, r-^^ 
(R) j»»2 0%) i g ££ N *&-ic*5J: p 

HSrHSLfc. ^^T, x^n> (r) ^ ^ /u^ ( FE 

p) o-^osc, r(D-<-^ b&T7v *-&m 

V^Ttt*. »JEft*-*-5-t^«t t). t-^d^ (R) ^ 
50 [0 2 3 6] JfcttT, « 
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(r) y^^tm^nmwmt^i s ot:, smp 

a^*fl=-C3i>MS«*Lfca^ x^n>- (r) 

(v i ) miK&cnmm 

fl> o T B^ttOff fi £fr 4 o fc, 

( v i i ) iffi&teoffflfi 

#ta»[flEl 0 < C/»-C3%K*»/>a*SrJil3£Lfc o 
[0 2 3 7] 
[l£l] 
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10 



o 

A 

X 



20 









«1 
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«3 


ffU4 
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0.49 


0. 35 
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207 


176 
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01 


03 




mi 

#83 




X 

* 

ft 


(dl/g) 


0.51 


0. 64 


0.4S 


0.40 


0. 86 


sect; 


ft 


HI 


175 




est 




02 


B4 


126 


B8 


H 10 


fifi # 

n 

m 

Jt 
B 

a> 


tt(S/cm> 


0.10 


0. 0$ 


♦50 


0.09 


0. 10 




@ 


© 




© 


© i 


fit £.14 


O 


@ 






o 


St $& & 

(°C) 


310 


328 




302 


308 



30 



40 



[0 2 3 8] atldSiUtHl-Hl OOgfi:^ 
KKtt, ^*yfi*tt, *DX*fe, HRttKcffix 



[0 2 3 9 ] ^BIH9^^|tlKo»li«^villKMa 
t^T©j*t«*t*otl!li»<tt)©-ftt4V^t%*. 

<T»fflFI»*o«HfcJ:or*S^ 4*fPM*<^ffiHt 

[0 2 4 0 ] 

[0 2 4 1 ] Hl»fc, *«no«HB«aA4bt>. 
^ve^ttfdiD^L, W^te, WS&tfe, fiDXtt 

SS^t*J^ Kit a* htffiv^v^ftfrfcttJKr* 

[0242] <*f>K x ^n^K^K^mn^mtit 

[HIl] BPDEiHFd^«Lfc7y iS^**^ 
[H2] BPDEtHFH^U:7yI^tl^ 

W3] BPDEtHF i» fe-frfig L^: 7 y ^^-fi^ 
ffJ: 9»fc^/U*yft7y*itI*#©i h-NMR 

[(§14] BPDEiHF^ Ltz -7 y 

#«t Uftfe^/U* Wt7y*^tl^(7) l 3C-NM 

[SI 5] BPDEi 6FBAH*«L&7yj|4t 

[EI 6] BPDEi 6FBAd^Mtfc7y«$t 

s^j: «9 mz*>t"fr>ik7 vm^mm^&cD 1 h-n 

MRx-<^ K/u*5j;U!K^^^ H^«fc0I^S$tt6^ 
i0 [B7] PTFBNtHFH^l^7 7 ^fI 
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[ISIS] PTFBNkHFHMLfc7y S^^fi 
*<*J: 9#fcx^yft7y^#l^ 1 H-NM 
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[ m 9 ] Ute frfi-fr BPDEtHF^f)-fraLfe7*> 

a. 

[Ell 0] Rtt#jWBPDEiHF^S,MLfc7 



II] 



PR 




[1512] 
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[El 3] 




24.64 ^ 
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IE 8 1 



(27) 
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[IS] 9 ] 




■ « 8- 2 B. 0 7. 8 



7 -. 6 M 7.2 7.0 6,6 6.6 



0-31 43.17 0.47 



t37. 77 



0.14 



11 0] 




65. 05 33. 33 ^ 6?: 61 3.35 68.88 116.42 15. 04 
5.70 



6,6 PP* 



hzit utif Mm® 

IWllJ*|SB|IJTfi»i« l T @ 2007- 4 



(72)^P^# sgfe ftjjSg 

K»*o< tfHT«l**iTB25»«12 t* 

(72)|§PJ# ft fijjg 

*BEW!fcBifiW|lP»in'5#8-8- ttSC^ftt 
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4J005 AA23 BD06 
5G301 CA30 CD01 
5H026 AA06 CX05 EE19 



i 
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